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MAP SYMBOLS

Contact - accuracy of location ranges from well located to
inferred. All offshore contacts are considered approximately
located.

Fault - solid where well located; dashed where approximately
located or inferred; dotted where concealed; queried where
continuation or existence is uncertain. Where age was
determined in offshore area, age symbol is shown astride fault
and relative offset is shown by U, upthrown side; D, downthrown
fside (relative or apparent). Age of faults are indicated as
ollows:

. cuts strata of Holocene age |:| cuts strata of Pleistocene age

|2 cuts strata of Quaternary age A cuts strata of Pliocene age

A cuts Miocene or older strata

Anticlinal fold - solid where well located; dashed where
approximately located or inferred; dotted where concealed.
Plunge direction indicated by arrowhead on fold axis.

Synclinal fold - solid where well located; dashed where
approximately located or inferred; dotted where concealed.
Plunge direction indicated by arrowhead on fold axis.

Strike and dip of stratified rocks. Number indicates
dip angle in degrees when known.

Inclined beds
Overturned beds

Horizontal beds
Strike and dip of metamorphic and igneous foliation.

Vertical foliation

Arrows on landslides indicate direction of movement.
Hachured where headscarp is mappable.
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3. South Gate Quadrangle
California Division of Mines and Geology, 1998m,n; Tinsley, J.C.,
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4. Whittier Quadrangle
California Division of Mines and Geology, 1998s,t; Saucedo, G.J., 1994.

5. Los Alamitos Quadrangle
Bryant, W.A., 1988; California Department of Water Resources, 1961;
California Division of Mines and Geology, 1986¢c, 1998e,f; Foster, J.F.,
1996; Morton, P.K. and Miller, R.V., 1981.

6. Long Beach Quadrangle
Bezore, S.P., and others, 1997; California Division of Mines and Geology,
1986b, 1998¢,d; McNeilan, T.W., and others, 1996; Poland, J.E., Piper,
A.M., and others, 1956; Poland, J.F., 1959; Randell, D.H., and others,1983;
Tinsley, J.C., unpublished.

8. Redondo Beach Quadrangle
Bezore, S.P., 1997; Bezore, S.P., and others, 1997; California Division of
Mines and Geology, 1998g,h; Cleveland, G.B., 1976; Haydon, W.D., 1998;
Tinsley, J.C., unpublished; Woodring, W.P., and others,1946.

9. San Pedro Quadrangle
Bezore, S.P., 1997; Bezore, S.P., and others, 1997; Bryant, M.E., 1987;
California Division of Mines and Geology, 1998i,j; Clarke, S.H. and
Kennedy, M.P., 1998; Cleveland, G.B., 1976; Darrow, A.C. and Fisher, P.J.,
1983; Haydon, W.D., 1998; McNeilan, T.W. and others, 1996; Tinsley, J.C.,
unpublished; Woodring, W.P., and others,1946.

10. Seal Beach Quadrangle
Bryant, W.A., 1988; California Division of Mines and Geology,
1986d,1998k,I; Foster, J.F., 1996; Poland, J.F., 1959.

11. Offshore area
Greene, H.G. and Kennedy, M.P., 2003; Vedder, J.G., and others, 1986.
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EXPLANATION FOR THE GEOLOGIC MAP OF THE LONG BEACH 30'X60' QUADRANGLE, CALIFORNIA

DESCRIPTION OF MAP UNITS CORRELATION OF MAP UNITS

(Onshore Region) (Offshore Region) Onshore Region Offshore Region

MODtFRtN SUlitFIdCIA(?Cli)EP(zS;TS - sedm;ent (tihat his been o Old marine deposits, undivided (late to middle Pleistocene) Qms Unconsolidated shelf sediment (late Holocene) - Deposits of - o - ™ ” -~ o p p— - . -~ N N \
. . . 3 1 mc
recently transported and depostiec 1 chanfiel and washes, on - Poorly consolidated marine deposits. Composed mostly of mostly unconsolidated sand and silt on the shelf. 0 ’
surfaces of alluvial fans and alluvial plains, and on hill slopes .
i . . . . fine- to coarse-grained sand. Qyf2 Qet Qcf Qf Holocene
and m al‘tlﬁCIal fﬂlS. SOll-pI‘Oﬁle development 1S non-existent. Qmf Unconsolidated ﬂank sediment (late Holocene) - Deposits Of ny Qva de Qype
Includes: oo Old paralic deposits, undivided (late to middle Pleistocene) mostly mud on the slope. Qi J |
Artificial fill (late Hol Deposits of fill resulting & - Mostly poorly sorted, moderately permeable, reddish-brown, _ ok Qls QUATERNARY
- A rtificia 1t ( at?e 0 pcgne) - eposu‘s 0 1t' resu .tl'ngl rgm interfingered strandline, beach, estuarine and colluvial deposits Qmb Unconsolidated basm‘ sediment (late Holocene) - Deposits of Qlh Qof Qoa Qoe Qom Qop Qp
uman construction, mining, or quarrying activities; includes composed of siltstone, sandstone, and conglomerate. These mostly mud on the basin floor. [ Qspt | o
engineered and non engineered fill. Some large deposits are d . h brasi latf Qsp eistocene
4. but in some areas no deposits are shown eposits rest on the now emergent wave cut abrasion platforms . . . ) QTt
mapped, bu Y . preserved by regional uplift (a = sand, s = silt, ¢ = clay). Qmr Unconsolidated rld.ge sediment (late Holocene) - Deposits of :
. . Locally may include older alluvium. mostly mud on the ridge. o ) J
aw Active channel and wash deposits (late Holocene) - Tfu \
e ) c CENOZOIC
artificially channelized. SEDIMENTARY AND VOLCANIC BEDROCK UNITS of mostly mud on the canyon walls. s 2
. . . . ) Tpscc
Qa Alluvtllal ﬂgod lﬁam ;i zposn: (l?te Holoceneﬁ ) Acgve e‘lntd on La Habra Formation, undivided (late Pleistocene) - Qct Canyon terrace (Holocene and Pleistocene) - Deposits of Tpy mm Tmu
refcen y acll.;etaduwad GPESI s a (l)ng ];:anyon 1(l)or.s. onsists Siltstone, thick-bedded friable sandstone, pebbly sandstone, mixed gravel, sand, and mud on canyon formed terrace. o
ot unconsolidated sandy, siity, of clay-bearing aliuvium. and pebble-cobble conglomerate; locally abundant clasts of
) ) ) . platy white siltstone. i Canyon fill (Holocene and Pleistocene) - Deposits of mixed Tplv Trmvd CERTIARY
Qls Landslide deposits (Holocene and Pleistocene) - Highly gravel, sand, and mud on the canyon floor. Tmp Tu
fragmente.d to largely coherent landshc.le deposits. San Pedro Formation (early Pleistocene) - Miocene
Unconsohdate'd to mo.derately well COHSOhd?}ted- Most Qgf Gully fill (late Holocene) - Deposits of mostly mud in gully. o S
mapped landslides contain scarp area as wgll as slide deposit. - San Pedro Formation, undivided - Poorly consolidated
In some areas scarp 15 shown separat(?ly Wlﬂ_l hatchers. Many fine- to coarse-grained sand and silty sand interbedded with o Fan deposits (Holocene and Pleistocene) - Deposits of gravel,
Plel‘stocene age landslides were reactivated in part or e'ntlrdy thin beds and lenses of gravel. Marine. Also includes fluvial sand, and mud at base of slope at mouths of submarine canyons
during late Holocene. The preponderar.lce. of the landsl.ldes mn sand and gravel with local beds of clayey-silt in the Baldwin and gullies.
the quadrangle have occurred within the Capistrano Hills.
Santiago Formations as well. Qspt Timms Point Silt Member - Dense sandy silt and silty sand. fragmented to largely coherent landslide deposits. J ] )
Unconsolidated to moderately well consolidated. Most mapped
ab Beach. deposits. (late Holocene) - Uncons'ohdated beach - Lomita Marl Member - Marl and calcarcous sand and landslides include scarp area as well as slide deposit. In some mcs ms CRETACEOUS MESOZOIC
d69051t5 consisting mostly of well-sorted fine- to coarse- gravel. areas scarp is shown separately with pattern. Preponderance of ]
grained sand. Locally may include talus. landslides found in submarine canyons and on steep slopes.
Qi Inglewood Formation (lower Pleistocene) - Well-bedded
Qe Eolian deposits (late Holocene) - Unconsolidated eolian siltstone with interlayered beds of very fine-grained sandstone; a Pleistocene sedimentary deposits, undivided (Pleistocene) - REFERENCES
. . .. . . p
deposits. Composed mostly of very well-sorted fine- to locally abundant calcareous and limonitic concretions. Marine. D its of i lidat . h £
medium-grained sand. Gradational into older eolian deposits ep9s1 > 01 }I:l(l)t? y unconsolidated sand in nearshore areas o 1. Bezore, S.P., 1997, Geologic map of the Palos Verdes Peninsula, Los Angeles 23. California Division of Mines and Geology, 1998|, Quaternary geologic map of 45. Irvine, P.J., 1998b, Landslide inventory of the Venice 7.5' Quadrangle, Los
’ ’ Fernando Formation (Pliocene and Pleistocene) - continental shelf. dC'OI'JtnPg Ct)alifornlia:1C2a4Ii1;;)68ia Division of Mines and Geology, unpublished che Sgal ?Deach 7.5—minu;|§ %)ug(:jr_arl[gllea Ct)alifornlia:182e‘isg(1)i((): Hazards AngeLe|§ rS)odung,.tCIaCIIifct)rnia: Cllali1f02r2i80%ivision of Mines and Geology
. . . ) . y igital data, scale 1:24,000. apping Program, unpublished digital data, scale 1:24,000. unpublished digital data, scale 1:24,000.
Qpe Paralic estuarine deposits (late Holocene) - Unconsolidated Consisting of: ot Plio-Pleistocene terrace deposits (Pliocene and Pleistocene) -
estuarine deposits. Composed mostly of loose to moderately U Memb Massive friable silty and pebbl dst Deposits of unconsolidated gravel and sand on low-stand 2. Bezore, S.P,, Saucedo, G.J. and Greenwood, R.B., 1997, Geologic map of the 24. California Division of Mines and Geology, 1998m, Seismic hazard evaluation of =~ 46. Morton, P.K. and Miller, R.V., 1981, Geologic map of Orange County, California
dense fine-grained sand, silt, and clay. Tfu vpper viember - viassive Inable siity and pebbly sandstone crosional platforms Long Beach 1:100,000 quadrangle, California: California Division of Mines the South Gate 7.5-minute Quadrangle, Los Angeles County, California: showing mines and mineral deposits: California Division of Mines and
interbedded with thin beds of siltstone, massive pebble p ’ and Geology, unpublished digital data, scale 1:100,000. California Division of Mines and Geology Open-File Report 98-25, 25 p. Geology Bulletin 204, scale 1:48,000.
) ) conglomerate at base; locally abundant angular chips of platy . . .. .
YOUNG SURFICIAL DEPOSITS—Sed¥mentary units  that white siltstone. Locally contains limy concretions o Pliocene sedlmentary rocl.{s, “nqlVlded* (Pliocene) - 3. Bryant, M.E., 1987, Emergent marine terraces and Quaternary tectonics Palos ~ 25. California Division of Mines and Geology, 1998n, Quaternary geologic map of 47. National Oceanic and Atmospheric Administration, 2003, Coastal Relief Model:
are slightly consolidated to cemented and slightly to moderately ’ ’ Sandstone and siltstone, heavily gullied where mapped on the Verdes Peninsula, California, in Fischer, P.J., editor, Geology of the Palos the South Gate 7.5-minute Quadrangle, California: Seismic Hazards National Geophysical Data Center, Volume 06, Southern California.
dlssecteq. Alluvial fan de_p0s1ts'typ1cally have high coarse-fine — Lower Member - Massive silty sandstone with interbedded slope. Verdes Penllnsula and _San Pecldro Bay: Pamﬂc Section _So_czlety of Economic Mapping Program, unpublished digital data, scale 1:24,000. . .
clast ratios. Young surficial units have upper surfaces that are Tic bbl dst d 1 ) Basal 1 ; Paleontologists and Mineralogists and American Association of Petroleum 48. McNeilan, T.W., Rockwell, TK. and Resnick, G.S., 1996, Style and rate of
i . . peobbly sandstone and conglomerate. asal conglomerate . _Pl; fo * _ Pl ; d Geologists Guidebook 55, p. 63-78. 26. California Division of Mines and Geology, 19980, Seismic hazard evaluation of Holocene slip, Palos Verdes fault, southern California: Journal of
capped by slight to moderately developed pedogenic-soil : . . T Miocene-Pliocene rocks, undivided Plutonic an . Doy . .
_ contains locally abundant angular chips of platy white i hvpabvssal rocks found on the outer banks the Torrance 7.5-minute Quadrangle, Los Angeles County, California: Geophysical Research, vol. 101, no. B4, p. 8317-8334, Figure 3, scale
profiles. Includes: siltstone. Tflc = conglomerate and sandstone interbedded ypaby ’ 4. Bryant, W.A., 1988, Recently active traces of the Newport-Inglewood fault California Division of Mines and Geology Open-File Report 98-26, 39 p. 1:50,000.
. : zone, Los Angeles and Orange counties, California: California Department
Young alluvial fan and valley deposits, undivided Wlﬂ; . 1 Irl;(:his;es SO-CkS mgppi;d o I%Z%etto in the Torrance Tu Tertiary sedimentary and volcanic roc.ks, undivided* of Conservati%n, Division of I\g/Iines and Geology Open-File Reportp88—14, 27. California Division of Mines and Geology, 1998p, Quaternary geologic map of 49. Poland, J.F., 1959, Hydrology of the Long Beach-Santa Ana area, California:
f (Holocene and late Pleistocene) - Mostly poorly quadrangle by Woodring and othets, ’ (Tertiary) - Sandstone, mudstone, and volcanic rocks found on scale 1:24,000. the Torrance 7.5-minute Quadrangle, California: Seismic Hazards Mapping U.S. Geological Survey Water Supply Paper 1471, 257 p., plate 1, scale
consc?lidated and poorly sort.ed clay, sand, gravel and cobble Puente Formation (upper Miocene) - Consisting of: the outer banks. 5. Dartnell, Peter and Gardner, J.V., 1999, Sea-floor images and data from Program, unpublished digital data, scale 1:24,000. 1:31,680.
alluvial fan and valley deposits. o Miocene sedimentary rocks, undivided* (middle and upper multibeam surveys in San Francisco_Bay,_ Southern California, ngaii, the 28. California I?ivision of Mines and Geology, 1998q, Seismic hazar_d ev_aluation of 50. Poland, J.F., Garrett, AA and Sinno.tt, Al!en, 1955_9, Geqlogic map of the
Tpsc Sycamore Canyon Member - Sandstone with interbedded Tmu Miocene) - Mostly diatom mudston f the Monter Gulf of Mexico, and Lake Tahoe, California-Nevada: U.S. Geological Survey the Venice 7.5-minute Quadrangle, Los Angeles County, California: Torrance-Santa Monica area, California, showing altitude of base of the
e Young alluvial fan deposits, unit 2 (Holocene and late Tpsce pebble-cobble conglomerate and sandy siltstone. Tpscc = For(:;fltif)n ostly diatomaceous mudstones of the Monterey Digital Data Series DDS-55, version 1.0. California Division of Mines and Geology Open-File Report 98-27, 39 p. water-bearing zones of Pleistocene age and Iocation. of water wells (northern
Pleistocene) - Four distinct, gently sloping fan-shaped ebble-cobble conglomerate and pebbly sandstone ’ and southem half), in Geology, hydrology, and chemical character of ground
d ¢ ) Vi it 1 C & (}1’ I:l & ¢ ) pt p bedded with T & P Y 6. California Department of Water Resources, 1961, Planned utilization of the 29. California Division of Mines and Geology, 1998r, Quaternary geologic map of waters in the Torrance-Santa Monica area, California: U.S. Geological
cposits overlying unit 1. Lomposed mostly ol poorly to Interbedded with 1psc. — Miocene volcanic rocks* (middle and upper Miocene) - ground water basins of the coastal plain of Los Angeles County: Bulletin the Venice 7.5-minute Quadrangle, California: Seismic Hazards Mapping Survey Water Supply Paper 1461, 425 p., plate 2, scale 1:31,680.
moderately consolidated and poorly sorted clay, silty clay and Yorba Memb - g " " Mostly within the Monterey Formation. 104, Appendix A, Plate 3A, scale 1:125,000. Program, unpublished digital data, scale 1:24,000.
sand. orba Member - Platy diatomaceous siltstone wit 51. Poland, J.E., Piper, A.M. and others, 1956, Ground-water geology of the coastal
T A . L) ’ L) L) ’
py interbeds of sandstone, limestone and marl. Metamorphic rocks of pre-Late Cretaceous age* (Jurassic - 7. California Division of Mines and Geology, 1986a, Reyiseq offi_ci_a! earthqgake 30. California Piyision of _Mines and Geology, 1998s, Seismic hazard evalu_ation of zone Long Beach-Santa Ana area, California: U. S. Geological Survey Water
Young alluvial fan deposits, unit 1 (Holocene and late ms C Mainlv F . C 1 fault zone map of the Inglewood Quadrangle: California Division of Mines the Whittier 7.5-minute Quadrangle, Los Angeles and Orange counties, Supply Paper 1109, 162 p., plate 2, southern half, scale 1:31,680.
Qv ’ . ) retaceous) - Mainly Franciscan Complex. ) e A alifarmia Diviei : = N
yf Pleistocene) - Gently sloping, slightly dissected alluvial fan Soquel Member - Thick-bedded to massive graded and Geology, scale 1:24,000. California: California Division of Mines and Geology Open-File Report 98-28,
- , TpS ] . .
1 i O 1 tl r vt deratel sandstone and siltstone; local lenses of pebble-cobble S . . N 37 p. 52. Randell, D.H., Reardon, J.B., Hileman, J.A_, Matqschka, T, Liang, G.C.: Kahn,
€posIts. omposed mostly o1 poorly 1o moderately 1 . 8. California Division of Mines and Geology, 1986b, Revised official earthquake A.l. and LaViolette, J., 1983, Geology of the City of Long Beach, California:
consolidated and poorly sorted silty clay and sand. conglomerate in upper part. fault zone map of the Long Beach Quadrangle: California Division of Mines ~ 31. California Division of Mines and Geology, 1998t, Quaternary geologic map of Association of Engineering Geologists Bulletin, v. 20, no. 1, p. 9-44, figure 5,
La Vida Memb Lami d i " " and Geology, scale 1:24,000. the Whittier 7.5-minute Quadrangle, California: Seismic Hazards scale 1:150,000, and figure 9, scale 1:126,720.
. . . a Vida ember - Laminated to platy siltstone wit Mapping Program, unpublished digital data, scale 1:24,000.
Tpl k — 1 1 ’ ) )
Qya ;(;)l}ng alluv1alNi['l 00;1 plalnl dep0s1tls' d(H(:ilocene land la:ie = interbedded pebbly sandstone; limestone and altered tuff Q/=Map unit overlain by more than 3 meters of 9. California Division of Mines and Geology, 1986¢, Revised official earthquake 53. Saucedo, G.J., compiler, 1994, Geologic map of the Whittier 7.5' quadrangle,
eistocene) - i ostly poo‘r y consp 1dated, poorly sorted, beds in lower portion. unconsolidated Quaternary sediment. fault zone map of the Los Alamitos Quadrangle: California Division of Mines 32. Castle, R.O., 1960a, Surficial geology of the Beverly Hills and Venice California Division of Mines and Geology Open-File Report 99-04, scale
permeable alluvial flood plain deposits. Composed mostly of and Geology, scale 1:24,000. quadrangles, California: U.S. Geological Survey Open-File Report, scale 1:24,000.
SOftdClay’ silt and loose to moderately dense sand and silty Monterey Formation (middle and upper Miocene) - 10. California Division of Mines and Geology, 1986d, Revised official earthquake 124000, 54. Stephenson, W.J., Rockwell, T.K., Odum, J.K., Shedlock, K.M. and Okaya
San . . . - 7 7 - ’ ey ’ =Ny ’ Ny ) - . ’
Constisting of: fault zone ma - California Divisi i in Hi ifornia: ismi i i i ati
p of the Seal Beach Quadrangle: California Division of Mines 33. Castle, R.O., 1960b, Geology of the Baldwin Hills area, California: U.S. D.A., 1995, Seismic reflection and geomorphic characterization of the
. . . and Geology, scale 1:24,000. Geological Survey Open-File Report, scale 1:12,000. onshore Palos Verdes Fault Zone, Los Angeles, Caifornia: Bulletin of the
G Young eqllan depqsnts (Holpcene and late Pleistocene) - — Malaga Mudstone Member - Radiolarian mudstone and . . . . Seismological Society of America, vol. 85, no. 3, p. 843-950, figure 2, scale
Unconsolidated eolian deposits. Composed mostly of fine- diatomite. Prepared in cooperation with the U.S. Geological Survey, 11. California Division of Mines and Geology, 1986e, Official earthquake fault zone  34. Clarke, S.H. and Kennedy, M.P., 1998, Analysis of late Quaternary faulting in 1:50,000.
and medium-grained sand. Southern California Areal Mapping Project map of the Torrance Quadrangle: California Division of Mines and Geology, the Los Angeles Harbor area and hazard to the Vincent Thomas Bridge:
Valmonte Diatomite Member - Diatomaceous shale scale 1:24,000. California Department of Conservation, Division of Mines and Geology 55. Tinsley, J.C., unpublished, Digital Quaternary geologic map of the Inglewood
. . . Tmvd . . . ’ Open-File Report 98-01, plate 1, scale 1:6,000. 7.5-minute Quadrangle, California: U.S. Geological Survey, scale 1:24,000.
Qype Young paralic estuarine deposits (Holocene and late mudstone, and diatomite with beds and lenses of hard, 12. California Divisi . I .
X . ] ; A > A : . California Division of Mines and Geology, 1998a, Seismic hazard evaluation of
Pleistocene) - Un.consohdated estuarine deposits. Composed resistant silicified limestone and shale and resistant zones of the Inglewood 7.5-minute Quadrangle, Los Angeles County, California: 35. Cleveland, G.B., 1976, Geology of the northeast part of the Palos Verdes Hills, 56. Tinsley, J.C., unpublished, Digital Quaternary geologic map of the Long Beach
mostly of fine-grained sand and clay. chert. California Division of Mines and Geology Open-File Report 98-18, 37 p. Los Angeles County, California: California Division of Mines and Geology, 7.5-minute Quadrangle, California: U.S. Geological Survey, scale 1:24,000.
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